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With the spreading epithelioinatous type of carcinoma he had been more fortunate, as he had some wonderful results with patients restored to health, able to resume their household duties, and except for some hardness of tissue in the vaginal vault, apparently free from disease.
He had decided during the last few months to treat all his cases of carcinoma of the cervix by radium. The technique he proposed carrying out was needling the cervix with from 30 to 45 mgm. of radium for a week, and two weeks later opening the abdomen and removing the glands; also, if he thought fit, applying radium to the lymphatic area. He had done this recently in three cases, and he used a technique which some might perhaps think useful.
He thought all would agree that no one could say that a particular case was, strictly speaking, operable, as so many surprises were found on opening the abdomen. Only this week on opening in an early case after radiation of the cervix, he had found the right iliac glands irremovable.
This case could be dealt with in one of two ways: (1) by directly needling the glands, or (2) (which he preferred) by tying the needles into a Jacques catheter and sewing in situ, preferably under the peritoneum and bringing the end of the catheter out of a stab drainage hole near the anterior spine. With one or more catheters the whole of the gland area could be irradiated. Then further radiation of the cervical growth would be undertaken. Burns of a protracted nature and irritation of the rectum and bladder had been difficult to avoid. If Professor Heyman could guide us in the protection of these easily damaged organs he would be doing us a great service.
Mr. V. B. GREEN-ARMYTAGE said: It may interest Members holding hospital appointments to know how far the apostolic work of the Stockholm Radiumhemmet has influenced our surgical colleagues on the Continent. In November, 1928, I made a " gyniecological tour " in France, Italy, Austria and Germany with the object of discovering the maximum of opinion with reference to the treatment of cancer of the cervix. In France and Italy I could find no sponsor for the Wertheim operation. Professor Pestalozzi, in Rome, was definite in the matter of radium as the best method of treatment. In Vienna, Professor Petain and Professor Adler both preferred and advocated vaginal hysterectomy in all operable cases, their results (which are to be published shortly) far surpassing radium treatment alone. After vaginal hysterectomy 60 mgm. radium element is placed in each parametrium for twelve hours. I saw dozens of these cases in the wards and while attending the follow-up clinic. This method of treatment I consider demands our consideration. It is easy, rapid and safe in early cases of oancer of the cervix. I saw and heard very little of the Wertheim operation in Vienna. In Berlin, Professor Wagner, at the Bremen clinic, alone adhered to views which are identical with those of Mr. Bonney, and Professor Wagner performed three Wertheim operations in one morning. He does not believe in radiotherapy in early cases or before operation. 0 The Technique of Treatment of Carcinoma of the Cervix by Means of Radium Needles.
By MALCOLM DONALDSON, F.R.C.S. IN 1921 the Gynaecological Department at St. Bartholomew's Hospital decided to investigate the treatment of carcinoma of the cervix by means of radium, and this short communication and its statistics include all the cases treated by Dr. Barris and myself. But we owe a debt of gratitude to Dr. Finzi and Dr. Levitt for their help in treating some cases with X-rays, though the cases treated in conjunction with them are not included in these statistics. We had at first 150 mgm. of radium element at our disposal, in the form of two 50-mgm. tubes and ten 5-mgm. needles. At that time I was almost ignorant of the valuable work which Professor Heyman and his colleagues were doing at Stockholm.
A beginning was made by placing two tubes containing in all 50 mgm. of radium element in the canal and burying thirteen needles containing 62 mgm. of radium element in the fornices. At first the radium was applied for eight hours at a time on three occasions at a month's interval, being sections taken before and after each application of radium. My colleague, Dr. Canti, cut the sections and found that there were practically no histological changes, and I found that, clinically, the patients, with one exception, were not benefited. After treating a few cases, we changed our technique, leaving the radium in situ for twenty-four hours. To our delight we then obtained a very different result. Dr. Canti suggested to me that although the total dose (and by that I mean intensity multiplied by duration of exposure) was greater by using the new technique, yet the essential difference might be the increased time factor. With this idea in view we have ever since been increasing the length of time that the radium is left in situ, but using a much smaller quantity of radium. Our immediate results, as judged by the disappearance of the growth macroscopically, cessation of htmorrhage, etc., have been much improved by acting on this principle. The other departments at St. Bartholomew's have also tried this out in their own particular branches of research, with improvement in their results. It appears now to be adopted in a number of clinics, especially in connexion with carcinoma of the tongue. The most striking difference, in my own experience, is shown in cases of carcinoma of the vulva, in which we are now trying out a technique using an intensity of 10 mgm. in possibly a dozen or more needles spread over an area of perhaps 25 square cm., and left in position up to three weeks. If such a principle applies to so many different sites as tongue, breast, vulva, etc., it is unlikely that carcinoma of the cervix should be an exception.
There is another point. Even if it is agreed that this principle is the right one, it may be asked, " Why do you use needles instead of plaque applicators? " The answer is that if a single tube or plaque applicators are used, the cells near those applicators must be getting an overdose or the cells two inches away must be getting an insufficient dose. If, however, we divide up the radium into multiple points, the intensity throughout the tumour must be more evenly distributed. It is of course possible to get more uniform irradiation by means of a very large quantity of radium, such as 5 grm. placed at a distance from the skin.
It will be asked whether we are getting as good results as Professor Heyman or those workers who are following his technique. In order to secure a reliable answer we must be sure that we are treating the same type of case, and that is why I have tried to get out my statistics in four classes of case, as suggested by Professor Regaud, namely: Group I. Cancers strictly limited to the cervix (lst degree, operable cases). Group II. Cancers beginning to infiltrate to one or both of the lateral fornices, with or without infiltration to the surrounding parametric tissue on one side, or both; but without depriving the uterus of its mobility (2nd degree, border-line cases).
Group III. Cancers where the induration extends to the parametrium on one or both sides, with marked induration or ulceration of the vaginal vault and fixation of the uterus (3rd degree, inoperable cases).
Group IV. Cases with marked invasion of the septums, the pelvis being filled with neoplasin, etc. (4th degree, cases said to be hopeless).
I must confess that when the figures of " survival rates " from the relatively small number of patients treated at St. Bartholomew's Hospital are compared with those shown by Professor iHeyman, it looks as though our results were inferior, but I feel that-we have not yet fully tested this principle of a small intensity. This year the intensity employed will be lowered, and if the immediate results seem to be better, next year it will be again reduced, and the time element increased, but there must of course be a limit of intensity below which there would be no effect, however long the irradiation was continued.
Details of Technique.-The patient 'is admitted for a few days previous to the operation and the vagina and cervix are cleaned up by means of douches. At the time of operation the patient is given an anesthetic and put in the lithotomy position, the vagina is swabbed out with picric acid, a small piece of growth is removed in every case for microscopic investigation and 50 mgm. of radium element in 22 needles are inserted in and around the growth. The needles employed are usually of two varieties: 16 small needles each containing 2 mgm. of radium element, active length 3 2 cm., thickness of wall 0 5 mm. platinum ; 6 needles, each containing 3 mgm. of radium element, active length 4 -8 cm., thickness of wall 0 6 5 mm. platinum.
The small needles are placed around the growth and sometimes inserted into the growth. The large needles are employed in the fornices to go upwards and outwards into the base of the broad ligaments. The whole vagina is then packed with gauze soaked in flavine solution, not stronger than 1 in 4,000. At the end of 144 hours the gauze and needles are removed without an anaesthetic and, as a rule, without any difficulty. If a needle should get hung up, a finger can be inserted to ease the vaginal mucous membrane over the "eye" end of the needle, which then comes away easily. That is our technique, and I quote it in detail as it is a typical example of needle technique. Discussion of Results.-In discussing the results the first point is whether the immediate effect is satisfactory. In this respect I do not think we need criticize our present technique, as in practically all cases the cervix and the vagina are healed in the course of six weeks or two months; though occasionally they may take a little longer. When, however, we come to the question of survival rate, it is a much more difficult matter to compare this technique with others. First-degree cases have only been treated with radium alone since 1924, and two out of the four patients treated that year are* living at the end of four years. When we look at the more advanced cases the results are not so pleasing, especially in the cases treated in 1925, the results in this year being considerably worse than those in 1924. I therefore tried to analyse the treatment in these two years, first, as regards total dosage. In 1924 we were obliged to use whatever radium was available, and it must be confessed that the treatment varied considerably in different cases, so that among the patients treated in 1924 and living in 1928, one had one dose of forty-eight. hours, with a total of 6,376 mgm.-hours; another had three doses, with a total of 17,016 mgm.-hours; and yet a third, an early case, had one dose of 16 -7 mgm. in multiple needles for 168 hours, with a total dose of 2,805 mgm.-hours.
If now we examine the cases in which the patients died, some in less than a year, we find that some bad large multiple doses, others smaller doses. The question, therefore, of the total dose, within certain limits, seems to have very little to do with the survival-rate. The next question is whether multiple applications are superior to a single dose. Here, again, we have little, if any, evidence; the 1925 cases are certainly mostly single doses.
When we turn to 1925, the year in which we were able to obtain-more or less -the needles we desired, the treatment is more uniform, the majority having one application of 50 mgm. for 144 hours ; but here again there are some irregularities, and in one of the cases in which the disease was not far advanced in which the patient is still living, o'nly 18 mgm. were used for 144 hours c 2,592 mgm.hours.
What, then, are the possible factors that may be influencing the surviyal-rate ? (1) The Total Dose.-This, as mentioned above, does not seem to bear much relation to the ultimate fate of the patient.
(2) The Duration of the Application.-There is little doubt that in the more radio-resistant growth the time factor is of very great importance, but less so in the more quickly growing radio-sensitive growth.
(3) A Question of Split Doses.-There is at present no very definite evidence on this point, either clinically or experimentally, but it is of great importance, and may have some bearing on the good results obtained by Professor Heyman.
(4) The Type of Cell.-This was discussed by Lacassagne, of Paris, and Healy, of New York, at the Cancer Conference in July, 1928; the speakers, however, came to diametrically opposite conclusions.
(5) The possibility that very deeply situated parts of the growth are nore radioresistant than those nearer the surface.-Hlere, again, we are completely in the dark, but there is some experimental evidence to show that the blood-supply of a tumour does influence its radio-sensitivity.
(6) The possibility of the "cancer resistance" of the patient being diminished in the more advanced cases.-Although the existence of a " cancer resistance " has never been proved yet its possibility must always be borne in mind.
(7) Blood-supply of tumour.-The possibility that the different blood-supply in the deeper part of the tumour may affect its radio-resistance is suggested by the work of Strangeways and Fell on irradiation of the embryonic chick before and after the circulation had been established.
(8) The question of attacking efficiently the advancing edge of the growth.-Probably this last factor is the most important. It is very easy to destroy the centre of a growth by any technique, but very difficult entirely to destroy the advancing edge. This hypothesis would explain why, though the cervix and vagina are rapidly cleared of growth even in the advanced cases, the patient dies, with extensions into the upper iliac and presacral glands, whilst recurrences in situ are extremely rare. It also explains why the early cases do well, the growing edge being within the effective range of the radium.
It may also explain why in our series there is so little difference in the survivalrates of the second-and third-degree cases, a fact noted by Lacassagne.
How, then, are we trying to solve the problem of destroying the advancing edge ?
(1) By X-rays; (2) by intra-abdominal radium. The first of these methods is being worked out by Dr. Barris and Dr. Levitt, and it is undoubtedly effectual in diminishing a tumour in those cases in which a large mass of glands can be felt, but when the disease has reached this stage the treatment does not prolong life greatly. I do not know to what extent X-rays will completely destroy the growth when the glands are affected only to a slight degree, as it is impossible to get any evidence of the state of the glands before treatment except by laparotomy; but I understand that Professor Regaud believes that the combined treatment is better than that by radium alone. A number of my patients have been treated by Dr. Finzi with X-rays a few weeks after the initial radium treatment, and in some of these cases there seems to have been distinct benefit and a diminution in the amount of induration in the fornices.
(2) The other method is to use intra-abdominal radium. In this case we are able to palpate the condition of the glands and parametrium, but at present I have no evidence of the ultimate effect of this treatment, although in most cases no immediate harm has resulted.
In contrasting these two methods of treating the deeper extensions and periphery of the growth, it is perhaps of some value to compare the action of X-rays and radium on external growth. I have seen some of Dr. Barris's fifteen cases which have been treated by Dr. Levitt by X-rays only, and my impression is that under that treatment the external growths do not disappear so rapidly or so completely and that the histological changes are not so noticeable as in the case of treatment by radium. This is not the place in which to discuss whether the difference lies in the wave-length or in the length of time during which the cells are under the influence of irradiation. If, however, we believe that radium, on the whole, has a more beneficial effect than X-rays, it is logical to try to extend the influence of the radium by placing it in the abdomen, or by using a large quantity externally, as is being done in Paris and elsewhere, and as we hope to do at St. Bartholomew's Hospital.
Proceeding8 of the Boyal Societyof 'Medicine 48 Technique of Intra-abdominal Badium.-My first experience in this'principle was in Brussels in 1923. The technique then used consisted of putting 20 -mgm. of radium into the base of each broad ligament with sutures going out at the lower end of the abdominal wound, -and then plugging the whole pelvis with .6 or 8 yards of sterilized gauze. At the end of four or five days the radium, plus the gauze, was, withdrawn, if necessary under an antesthetic. I modified this technique, using needles instead of tubes, but found that the peritoneal reaction to the gauze was so severe that it sometimnes made the patient ill and generally the sinus took a long time to heal. I therefore gave it up after treating thirteen cases in this way F'inding, however, that certain of these cases did rather better than I expected, I further modified the technique and am: now carryi-ng out the -following operation: the patient is placed in the Trendelenburg -position, the abdomen opened, the uterus pulled forward, and the intestines packed off into the upper abdomen; needles are then placed through the parietal peritoneum as far as the eye, and sutured to the peritoneum. These needles are placed all'round the pelvis from one sacro-iliac synchondrosis to the other at intervals of about 1j cm. Several sutures are tied together and their ends pushed down in the pouch of Douglas. The abdomen is then closed completely for a week. At the end of that time the abdomen is again opened and the needles removed. At first sight it may seem unnecessary to open the abdomen twice, but I feel that it is safer. to do this than to pull bl'indly at the needles ; 'moreover this technique allows of the needles being placed in any position so that there is no need to worry as to what will happen to the needle when the s.uture is pulled on at an-angle. I 
